Electrical and hemodynamic function produced by stimulation of atropine sensitive right ventricular nerves in humans.
In mammalian ventricles including humans, it is recognized that parasympathetic ganglia innervate the heart. Little is known about the location and function of right ventricular parasympathetic nerves in humans. We hypothesized that in humans: (1) there are parasympathetic ganglia that supply the right ventricle that can be stimulated via an endocardial catheter and (2) stimulation of these fibers will alter the electrical and hemodynamic function of the right ventricle. Parasympathetic nerve stimulation was performed via an endocardial catheter placed along several sites of the right ventricle, superior vena cava, and right internal jugular area in humans. The spatial extent of parasympathetic innervation was mapped in 1-cm zones across the right ventricle. Cardiac output, heart rate, and atrioventricular conduction were monitored to provide independent assessment of parasympathetic innervation. In all 22 patients, ventricular refractoriness shortened from 12 +/- 3 to 3 +/- 1 ms during parasympathetic nerve stimulation, and the greatest shortening of refractoriness was observed at the base of the right ventricle (p = 0.01). No significant shortening in ventricular refractoriness occurred in areas beyond 2 cm from the right ventricular base. These results were compared by using T table test. The parasympathetic nerve stimulation protocol decreased cardiac output, reaffirming the principle effect of parasympathetic ganglia. Atropine was administered in seven patients. All effects from nerve stimulation were abolished after atropine administration. These results were also compared by using T table test. These data provide the first demonstration of the electrical and hemodynamic function by stimulation of atropine sensitive nerves of the human right ventricle. Greater understanding of parasympathetic innervation may lead to novel therapies for arrhythmias.